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Abstract  
In order to sustain competitive advantage, knowledge-intensive project organizations 
need to invest in competence management systems (CMSs). However, there is only a 
limited amount of existing scientific literature on designing CMSs in practice. In this 
action design research from 2013 to 2016 we (1) deepened the theoretical understanding 
of CMSs by improving the design principles (DPs) identified in earlier research, and (2) 
delivered business benefits for a case company by designing organizational and 
technological artifacts for competence management. Previously introduced theoretical 
concepts guided the organizational and technological interventions that aimed for 
practical business benefits while maintaining scientific rigor. We revised the CMS DPs 
and learned the importance of aligning competence management with customer 
demand and the double-sided value of information assets. In conclusion, our research 
provides new evidence regarding how ADR can lead to significant business benefits by 
integrating theory and practice in a real business context. 
Keywords: Competence management system, action design research, design principles, 
knowledge management, enterprise system, information governance, human resource 
development. 
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Introduction 
All economies can be seen as service economies (Vargo & Lusch 2008) and, also according to the 
traditional categorization (ILO 2015), the service sector is the biggest employer and source of growth in 
the world economy. This highlights the importance of knowledge-based occupations, and they are 
considered the main sources of growth and productivity (Castells 2010). Therefore, the most valuable 
assets of the modern organization are knowledge workers (Drucker 1999) and data resources (Davenport 
2007, Goodhue et al. 1988). On the other hand, the productivity of knowledge workers can be seen as the 
biggest leadership challenge (Drucker 1999).  
Professional service companies provide specialist advice to their customers and their value creation 
depends entirely on the usefulness and relevance of employee knowledge, skills, and attitudes. 
Consequently, in dynamic environments it is very important for such knowledge-intensive project 
organizations (KIPOs) to understand the current and future needs of customers and provide them with 
the right experts at the right time. Therefore, KIPOs need comprehensive information on the competences 
and the project allocations of their employees in order to match them with customer demand and guide 
competence management on an individual and organizational level. This kind of information is often 
managed with the help of an enterprise system (ES).  
Despite plentiful research on knowledge management and ESs, implementation initiatives often fail. In 
addition, there is only a limited amount of research regarding the utilization of the design principles (DPs) 
of competence management systems (CMSs). 
In this action design research (ADR) we aimed to do the following: 
1) We aimed to deepen the theoretical understanding of CMS design and development by improving 
and extending the DPs identified in earlier research. 
2) We aimed to deliver business benefits for a case company by designing and developing 
organizational and technological artifacts for competence management. 
The paper is structured as follows. (1) In this introduction we have discussed the research’s purpose and 
scope as well as its theoretical and practical relevance. (2) In the next section we position the research by 
looking into existing literature and (3) proceed to describe the research methodology, including a 
description of the case organization. (4) We then describe the course of a research and development 
(R&D) initiative from both organizational and technological perspectives, following the stages of the ADR 
method: problem formulation; building, intervention, evaluation (BIE); learning and reflection; the 
formalization of learning. (5) Finally, we conclude the paper with the contribution of the research. 
The Positioning of the Research 
Competence can be defined as “a demonstrated ability to apply knowledge, skills, and attitudes for 
achieving observable results” (CEN 2010). Accordingly, in this paper we follow the information systems 
(IS) convention and speak about CMSs. However, nowadays human resources (HR) literature seems to 
favor the term capability instead of competence (Lester 2014) when talking about an individual 
employee’s ability to perform a job. In contrast, in this paper we use the term capability in the context of 
the organizational-level strategic capabilities, which provide competitive advantage. The following 
overview of the related literature presents the main concepts influencing this research.  
Modern leadership and HR development 
Digitalization, demographic upheavals, and the accelerated rate of change demand that executives around 
the world drive employee engagement and retention, improve leadership, and build a meaningful culture 
(Deloitte 2016). Adaptability, creativity, and a strong respect for the competence of employees are the new 
leadership drivers, meaning that the management concepts focused on control and efficiency no longer 
guarantee business success (Hamel & Breen 2007). The Lean Startup methodology is one of the adaptable 
approaches used to avoid making fixed strategies based on predictions of future customer demand and it 
seems to be gaining popularity in organizations of all sizes (Blank 2013). It has its roots in lean thinking 
(Womack et al. 1990, 1994, Womack & Jones 2010), which in turn expands the concept of lean 
manufacturing (Ohno 1988, Krafcik 1988) in service organizations.  
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KIPOs (such as management consulting companies, computer software development companies, and 
technology integration companies) compete for talented professionals (in addition to customers) and 
must invest heavily in the development of human capital assets (Maister 1985, 2012). They rely on this 
intellectual capital and expertise, as well as on horizontal collaboration between diverse groups (Starbuck 
1992). The best of the existing professional service firms represent the ideal, adaptive, efficient 
organizations with strong employee involvement that most ambitious organizations aim to be 
(Greenwood et al. 2006). 
Huselid (2011) argues that the one of the most important research areas in HR should be strategic 
competence management (“workforce strategy”) including the design and implementation of technologies 
as well as the development of “workforce analytics” capabilities. According to Lindgren et al. (2004), 
competence management consists of defining an organization’s competence needs and then filling the 
gaps with sourcing and development activities. They state that the focus of strategic management is 
usually on defining the competence needs and gaps, whereas the HR focus is on the actual management of 
competences.  
We can see this distinction in Swanson and Holton’s (2009) definition of human resources development 
(HRD) as “a process of developing and unleashing expertise for the purpose of improving individual, 
team, work process, and organizational system performance”. Charan (2014) even proposes separating 
HRD, viewing it as a separate function from the more administrative human resources management 
(HRM) and recruitment. Swanson and Holton (2009) continue to state that in practice HRD manifests as 
organization development and individual-level training and development.   
Competence management is a core process for KIPOs and it influences the way the organization acquires 
and allocates HR, and how employees experience working for the company (Maister 2012). However, the 
temporary nature of work processes and the dynamic nature of the work environment create challenges 
for HRD in a project-based organization (Huemann et al. 2007). According to Appelo (2011), 
management is the biggest obstacle on the way to agile development. Robertson (2006, 2007) developed 
his concept of Holacracy, which proposed giving each “circle” inside a company total autonomy to 
implement its purpose. Logan et al. (2008) argue that in any company there are anything from a few 
natural tribes to hundreds of natural tribes that leaders can leverage to build successful businesses.  
Collins (2011) introduced the concept of Level 5 Leadership, referring to the highest level in a hierarchy of 
executive capabilities—those in which executives are able to push their ego aside in order to let employees 
thrive. Leadership at the other four levels in the hierarchy can produce a high degree of success but not 
enough to elevate companies from mediocrity to sustained excellence. Level 5 Leadership includes the 
“hedgehog concept”—a simple understanding of three intersecting circles: The circles represent what a 
company can be best in the world at, how its economics work best, and what best ignites the passions of 
its people. According to Collins, breakthroughs happen when a company becomes systematic and 
consistent with its use of the hedgehog concept and eliminates virtually anything that does not fit in the 
three circles. This important concept has inspired our ADR as well as the leadership of the case 
organization, as will be described in more detail in this paper. 
CMSs as part of knowledge management and ESs 
The knowledge-management research community has identified the interplay between organizational 
knowledge and firm-level competitive advantage as an important research topic (Alavi & Leidner 2001). 
Indeed, KIPOs compete in a dynamic business environment with their organizational knowledge base. 
Knowledge workers’ productivity and work quality vary significantly (Drucker 1999). Accordingly, 
knowledge workers’ effectiveness has been noted to be a critical research area (Alavi & Leidner 2001).  
ESs can provide organizations with substantial competitive advantage but the failure rate of 
implementation is high (Momoh et al. 2010, Pekkola et al. 2013). ESs are large suites of applications 
supporting operational and analytical business processes on an enterprise level (Brown & Vessey 2003). 
In other words, they provide organizations with the technological support to integrate business processes 
and to seamlessly integrate and share all the information flowing through the company (Lee & Lee 2000, 
Davenport 1998).  
There is a limited amount of literature available regarding the organizational aspect of ES projects, 
especially competence management functionality. Grabski et al. (2011) divide current ES research into 
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three major ES research areas: critical success factors, organizational impact, and economic impact. 
Hustad and Munkvold (2005) studied the issues related to the implementation of IT-supported strategic 
competence management. Corallo (2010) studied the optimization of competence management processes. 
Simon (2010) discussed CMSs from a design theory perspective. Chae et al. (2011) performed an 
exploratory study on information sharing and HR IS. Mattila (2012) studied the way an organization 
increases efficiency through restructuring, through the implementation of a strategically important 
project delivery model and through an ES. 
Lindgren et al. (2004) developed a typology of competence: competence-in-stock, competence-in-use, 
and competence-in-the-making. In addition, they formulated a set of DPs for developing strategic CMSs: 
(1) user-controlled transparency, (2) real-time capture with a feedback loop, (3) multi-perspective 
interest-integration, and (4) flexible reporting. Sein et al. (2011) revisited the same research with new 
methods.  
The authors have used the CMS DPs (Lindgren et al. 2004) as the foundation for this ADR and end up 
proposing improvements to the original DPs in this paper. We described the problem formulation stage in 
more detail in another paper (Niemi & Laine 2016a), the technical solution in yet another paper (Niemi 
2016), introduced a new CMS DP called “information as an asset” (Niemi & Laine 2016b), and combine all 
these together by describing a complete formalization of the learning in this paper. 
Methodology: ADR 
ADR (Sein et al. 2011) is practice-inspired research, resulting in a theory-ingrained artifact. In line with 
ADR methodology, our research regarding the CMS design in a single case organization consists of four 
stages (see Figure 1). Stages 1 to 3 were repeated several times before eventually moving on to stage 4. 
 
Figure 1: The Applied ADR Method. Adapted from Sein et al. (2011). 
A competence management initiative in Siili Solutions PLC 
Siili Solutions PLC offers business and technology consulting services to enterprise-scale B2B customers. 
It employs over 400 persons, had an annual revenue of €42M in 2015 (+42% from 2014), and operates in 
Finland, Germany, Poland, and the USA. The company was founded in 2005 and has grown very rapidly 
and profitably: the average annual revenue growth has been over 40% with about 10% EBITDA from 2010 
to 2015. The initial public offering stock price was 2.33 euros (15.10.2012) and the all-time high stock 
price was 9.20 euros (18.4.2016), which indicates a 295% increase in value. Siili Solutions PLC invested 
over €2M in an R&D initiative aimed to improve competence management (see Figure 2).  
 
Figure 2: Organizational development resulted in a competence-based Tribal Network and 
the technological development of competence management software solution KnoMe. 
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The design process and the ADR team  
The formal scientific ADR program was conducted from October 2013 to June 2016 by the first author as 
an “involved researcher” and by the second author as an “outside researcher” (Walsham 1995, 2006). The 
first author was hired as a director to lead the R&D initiative in Siili Solutions PLC in October 2013 and 
has therefore actively participated in the design of organizational objectives and implementation projects. 
The second author did not participate in these development activities, although he joined the same 
organization as a consultant in February 2015. Besides the two researchers, the ADR team consisted of 
three practitioners, which were permanent members of Siili Solutions PLC’s service development. In 
addition, numerous software developers implemented the changes in the KnoMe software solution.  
The involved researcher conducted an initial data collection with 40 open interviews conducted between 
October and December 2013, and performed a current-state analysis of R&D activities with a dynamic 
capability framework (DCF) (Teece 2009) in 2014. From May to June of 2015 he conducted 20 semi-
structured interviews to formalize the scientific learning and evaluate the progress of the initiative. During 
the whole research period the researchers iterated the design ideas and plans using several exploratory 
workshops as well as openly gathering feedback from all employees with a dedicated channel in a 
collaboration tool (open to all employees) and a development team email address. The researchers also 
collected secondary research material such as management documents, reports and instructions on the 
intranet, the version control and documentation tool, the project and requirement management tool, the 
collaboration tool, and the emails of the case organization, as well as publicly available information such 
as stock exchange releases and semi-annual financial statements.  
The building and intervention of organizational and technological competence management was done in a 
real business environment (see Figures 3 and 4). The DPs and other research results were evaluated in 
several confirmatory workshops: one in August 2015, two in April 2016, and one in May 2016. The 
analysis of the feedback of the workshops is included in the section of this paper that presents the 
formalization of the learning. 
 
Figure 3: The BIE stage and release versions of the competence management organization. 
 
Figure 4: The BIE stage and release versions of the competence management technology.  
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Designing a Competence Management Organization and Competence 
Management Technology in Siili Solutions PLC 
The following descriptions are based on real-life situations occurring in the KIPO Siili Solutions PLC 
between January 2013 and June 2016 (with formal ADR in place since October 2013). 
Problem formulation 
In this section we describe how we conducted the first ADR stage, problem formulation, following the 
respective DPs: (DP1) practice-inspired research: “ADR should generate knowledge that can be applied to 
the class of problems that the specific problem exemplifies” and (DP2) A theory-ingrained artifact: “the 
ensemble artifacts created and evaluated via ADR are informed by theories” (Sein et al. 2011). 
The ADR program was started to tackle the practical problem perceived by Siili Solutions PLC’s executives 
and also to identify and conceptualize the research opportunity based on existing theories. Before the 
ADR, in January 2013, Siili Solutions PLC had released the first version of the competence management 
technology (Figure 3) and they launched the first competence management organization in October 2013 
(Figure 4) at the time when the involved researcher joined the organization.  
As a KIPO, Siili Solutions PLC needs to be able to constantly match customer demand with the correct 
specialist. For example, the sales cycle, from initial contact until closing the deal, is six months on 
average. The recruitment cycle, from initial contact to the first day at work, is four months on average. In 
order to sustain competitive advantage, Siili Solutions PLC needs to forecast customer demand in the 
short term and long term and to understand and develop its competence pool. 
The business model of Siili Solutions PLC is based on co-creation with customers, meaning that the 
consultants mostly take part in projects at customer premises. This way of working is challenging from an 
employer’s point of view as 1) it is extremely difficult to gain an overview of the current competences of 
employees and lead competence management as a dynamic capability, 2) employees do not necessarily 
experience any connection with their employer, connecting with the customer organization and team-
member colleagues instead, and 3) there are three main service offerings and dozens of sub-offerings, 
which are very difficult to match with the thousands of competence combinations of employees. 
There was no formal framework or process to manage, develop, or deploy competence management in 
Siili Solutions PLC in 2013. Existing practices were based on intuition and individual employee-level 
goals. Competence management in practice was done by trial and error. The risk and quality control was 
not adequate. The internal communication was not good enough and visibility was poor. There was a 
mismatch between company-level and individual-level targets. There were insufficient performance 
indicators to evaluate the success level of the investments when developing competence management. 
On the other hand, despite the lack of formal processes, Siili Solutions PLC had been very successful in 
informally managing the necessary capabilities and the business as a whole. Therefore, it was extremely 
important to maintain the existing flexibility when designing the new competence management 
capabilities, which would be good enough to support future growth. The service vision for Siili Solutions 
PLC’s CMS is founded on the hedgehog concept (Collins 2001), meaning that the company should focus 
on the intersection of what it can be best at in the world (competence), how its economics work best 
(customer demand), and what most interests its employees (passion). 
Building, intervention, and evaluation (BIE) 
In this section we describe how we conducted the second ADR stage, BIE, following the respective DPs. 
(DP3) Reciprocal shaping “emphasizes the inseparable influences mutually exerted by the two domains: 
the IT artifact and the organizational context”, (DP4) mutually influential roles: “Action design 
researchers bring their knowledge of theory and technological advances, while the practitioners bring 
practical hypotheses and knowledge of organizational work practices. These perspectives and 
contributions may compete with one another or be complementary”, and (DP5) authentic and concurrent 
evaluation “emphasizes a key characteristic of ADR: evaluation is not a separate stage of the research 
process that follows building. Instead, decisions about designing, shaping, and reshaping the ensemble 
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artifact and intervening in organizational work practices should be interwoven with ongoing evaluation.” 
(Sein et al. 2011). 
Therefore, we used the problem framing and theoretical premises of the first stage. They provided us with 
a platform for generating the initial design of the organizational and technological artifacts, which were 
further iterated in subsequent design cycles after real-life use in a business context. In the following we 
describe the organizational and technological interventions of the CMS (Gash & Orlikowski 1991) by 
presenting the major releases in chronological order. 
At the end of 2012 the competence data of Siili Solutions PLC was poorly managed, which resulted in 
communications problems between sales, business unit managers (BUMs), HR, and R&D. The company 
employed 149 persons and competence data was stored in Word documents on a network drive that was 
only open to management. The data included only the consultants and the data quality was very poor. 
These problems adversely affected employee satisfaction and complicated finding the right persons for 
customer projects or requests for help between colleagues. 
Competence management technology v.1.0 (3/2013) was primarily launched to provide complete 
transparency of the stored data for all employees. The first version of the technology—called KnoMe—
included CVs (migrated automatically from the Word documents), basic search capabilities, and the 
ability to print out the CVs for customers. KnoMe had a common data model with mainly free-text 
attributes. The main focus was on technology skills, expressed in years of experience and project history 
descriptions. It was also possible to store data regarding education, certifications, and language skills. 
Siili Solutions PLC had grown rapidly since its foundation in 2005 and the flat line organization was 
stretching its limits in 2013. Each BUM had 35 reporting consultants, and competence management 
responsibility was shared between HR and R&D functions. As a result, company culture suffered from a 
lack of communication within the fragmented network of consultants, their supervisors, and two 
management functions.  
Competence management organization v.1.0 (10/2013) was launched primarily to improve the 
common company culture and to create a better commitment to Siili Solutions PLC, and secondarily to 
support competence management. HR were responsible for the new tribal network consisting of 15 tribes 
based loosely on competences. However, the official line manager was one of the four BUMs and tribal 
leaders mainly worked in customer projects. 
After the KnoMe v.1.0 go-live the original development team was scattered around different customer 
projects and only took care of some emergency updates and bug fixes. There were, from time to time, 
some developers without customer projects, but they never had enough time to complete any releases they 
started working on. The technology stack was too difficult and documentation was poor. Almost no one 
believed that any requirements would ever be implemented.  
The ADR program started with the problem formulation stage when the involved researcher joined 
Siili Solutions PLC in October 2013. He formed an ADR team and dedicated full-time developers to take 
KnoMe to the next level. This stage lasted over one year, whereupon the problem framing and theoretical 
premises were ready to move on to the BIE stage and the next major releases of the artifacts.  
Competence management technology v.2.0 (12/2014) was the first true competence catalogue that 
included information on the ongoing and latest projects, and had a more structured data model while 
keeping most of the flexible free-text fields. These improvements were essentially needed to support the 
information governance practices launched in November 2014 (Niemi & Laine 2016b). However, the main 
benefit was the solid foundation on Amazon Web Services that enabled continuous delivery in short one-
week development and release cycles. The development team renewed the development practices, 
nominated stakeholders for the necessary roles, and rebuilt the technological infrastructure.  
The launch of Tribal Network v.1.0 resulted in many positive effects, but the lack of commitment to tribal 
activities and the quality of competence information remained significant problems. The rapid organic 
growth and two company acquisitions increased the headcount from 175 (12/2013) to 328 (12/2014). 
Official line managers could not effectively manage the rapidly growing employee competence pools. 
Competence management organization v.2.0 (1/2015) primarily aimed to improve the systematic 
competence management and secondarily aimed to help new Siili Solutions PLC employees (those 
Competence Management System Design Principles 
  
 Thirty Seventh International Conference on Information Systems, Dublin 2016 8 
recruited and acquired) to integrate with existing employees. In the new model the consultants 
permanently belonged to one of 20 tribes, each of which belonged to one of the four competence areas, 
and the responsibility of the tribal network was given to R&D. The HR organization continued to coach 
the tribal leads in leadership skills, but the BUMs still had the formal line management of the consultants. 
The rapid organic growth and two company acquisitions had significantly increased the consultant 
headcount and the free-text fields had resulted in fragmented competence data. In addition, tribal 
memberships were stored in Excel sheets because the invoicing system did not support the matrix 
organization and only contained the name of the direct supervisor (the BUM) of each employee. 
Competence management technology v.3.0 (3/2015) was primarily released to support the new 
Tribal Network 2.0, launched in January. Tribal network data was added to the system and new 
employees were linked to their tribe immediately after the employment contract was signed. A new 
functionality allowed matching, cleansing, and structuring the competence data. New reports and 
statistics were added as well as the possibility for recruits and partners to log in to the system. 
Tribal Network v.2.0 activities and company-wide events gathered isolated consultants together and the 
supporting competence management technology (v.3.0) provided staff with better visibility of each other’s 
competences across the entire company. However, the actual goal of competence management was to 
fulfill market potential and support individual goals by continuous learning and improvement, and this 
still needed new measures. The organization and technologies had to be focused towards the future 
competence-in-vision. 
Competence management organization v.3.0 (10/2015) primarily aimed to encourage tribes to 
work closely with BUMs, R&D, and HR. Tribes and related knowledge areas began to craft their unique 
service visions and development plans. Tribal leads were nominated as official managers for all their tribe 
members and their time allocation to leadership tasks was increased to 40% even though they still 
continued to be heavily involved in customer work. Many changes—such as salary compensations, 
communication practices, and consultant trainings—were introduced to encourage the commitment to 
competence management and to nurture company-wide culture. 
There was a need to speed up the technological development again after v.3.0 (there were no new major 
releases between March and December) and the ADR team wanted to attract more users with an 
improved user experience by supporting all common devices. Most importantly, there was no 
standardized up-to-date data about customers and projects because each consultant entered these 
manually into their personal KnoMe profile. 
Competence management technology v.4.0 (12/2015) was primarily released to support the new 
Tribal Network 3.0. The most important aspect was the first release of the aggregated customers and 
projects view, which showed all employees all the ongoing and previous projects stored in KnoMe, 
including project teams and needed competencies. The main idea of version 4.0 was to speed up the 
competence management by increasing transparency, knowledge sharing, and networking. In addition, 
the release was now fully operational on mobile devices and included a completely renewed user interface 
and layout for the print-out CVs.  
During the first months of using Tribal Network 3.0, the freshly appointed tribal leads pointed out that it 
was difficult for them to get involved in project allocation decisions without having visibility to all the 
customers and projects in the ERP system. In other words, the new reports in KnoMe visualized the fact 
that not all the information on projects was stored in the system. As a result, many consultants 
complained that they were allocated to projects that were not optimal for their skills and interests. 
Moreover, the development team started to receive so many improvement ideas that it was difficult for 
them to prioritize them. 
Competence management technology v.5.0 (3/2016) primarily aimed to integrate the ERP system, 
which contained the master data and realized hours of each project for invoicing purposes. In order to 
enable integration, there was a need to create improved integration capabilities using serverless 
microservice architecture and standardized APIs that utilized the latest cloud services from Amazon. In 
addition, the intention was to utilize crowd sourcing with the help of all the employees in order to improve 
data quality and to enrich the very basic customer and project data coming from the ERP. To manage the 
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large number of development ideas, the team implemented Google Analytics in order to improve 
understanding of user behavior, including the most and least used functionalities. 
Competence management technology and organization development (6/2016) continues 
incrementally according to Siili PLC’s business requirements and employee requests. The competence 
management technology has become an essential part of operations and since v.5.0 more than half of the 
employees use it at least once a month. The competence management organization has expanded to cover 
all the sites across Europe (Finland, Poland, and Germany) and the employee surveys with net promoter 
score (NPS) have constantly showed good results. A more detailed evaluation of the success is described 
in the section on the formalization of the learning of this paper. 
Reflection and learning  
In line with ADR methodology, in this section we move from building a solution at Siili Solutions PLC to 
applying the learning to a broader class of problems associated with CMSs. We describe how we 
conducted the third ADR stage, reflection and learning, following the respective DP. (DP6) Guided 
emergence: “The terms design and emergence seem antithetical because the former implies external, 
intentional intervention, whereas the latter conveys a sense of organic evolution. It emphasizes that the 
ensemble artifact will reflect not only the preliminary design (DP2) created by the researchers but also its 
ongoing shaping by organizational use, perspectives, and participants (DP3 and DP4), and by the 
outcomes of authentic, concurrent evaluation (DP5). Finally, DP6 emphasizes that the ADR team should 
be sensitive to signals that indicate such ongoing refinement.” (Sein et al. 2011). 
Sein et al. (2011) also list three tasks for this stage. We have already described tasks (1) (“the researchers 
should reflect on the design and redesign during the project”) and (3) (“analyze intervention results 
according to the stated goals”) in the BIE stage, because in our opinion it is almost impossible to separate 
this kind of reflection and analysis from the iterative learning process during ADR. Task (2) (“evaluate 
adherence to ADR principles”) follows after the reflection and learning section (see Table 1). In fact, we 
reflected on the progress of the organizational and technological development using various scientific 
theories in the BIE stage, used after each major release in order to guide the emergence of the CMS 
artifacts. However, in order to save space in this paper, in this section we summarize our reflections and 
learning regarding all the major releases.  
Siili Solutions PLC was founded in 2005 with a vision to realize the hedgehog concept (Collins 2001) in 
business practice. In fact, the Finnish word siili means hedgehog in English, which is a very good indicator 
of just how embedded the concept is. Therefore, the concept was a natural choice as the foundational 
service vision for the CMS established in 2013, before the ADR program started. Other essential concepts 
introduced before the ADR were lean thinking (Ohno 1988, Womack et al. 1990, 1994, Womack & Jones 
2010, Blank 2013) and service-dominant logic (Vargo & Lusch 2008), which the current CEO utilized to 
guide the strategy renewal when he started at Siili Solutions PLC in 2010. An important result of the 
strategy work was the publication of Siili Solutions PLC’s core values (competence, transparency, respect, 
and continuous improvement), which heavily influenced and helped the ADR program as well.  
The involved researcher chose ADR (Sein et al. 2011) as the methodology when he started the scientific 
research in Siili Solutions PLC in 2013. He conducted a current state analysis using a DCF (Teece et al. 
1997) to systematize the problem formulation stage and (later used together with a scaled agile framework 
(Leffingwell 2011) to lead the whole service development of Siili Solutions PLC.  
The creation of the competence management organization Tribal Network in 2013, as well as its further 
development during the ADR, was influenced by many modern leadership concepts: management 
innovation (Hamel & Breen 2007), Holacracy (Robertson 2006, 2007), tribal leadership (Logan et al. 
2008), the splitting of HRM and HRD (Charan 2013), Management 3.0 (Appelo 2011), the employee Net 
Promoter Score (NPS) (Reichheld 2003), the personal business model canvas (Clark et al. 2012), and the 
one-firm firm and human capital asset development (Maister 1985, 2012).  
The design and development of the competence management technology KnoMe was guided from 
inception (in 2013) by the hedgehog concept (Collins 2001) and later on by competence typology and CMS 
DPs (Lindgren et al. 2004). The formation of a competence information asset in 2014 was guided by 
concepts of data resources (Levitin & Redman 1998), information products (Wang et al. 1998), the 
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morphology of data governance (Otto 2011), and information artifacts (Tallon et al. 2013), as the authors 
have described in another paper (Niemi & Laine 2016b). 
A critical evaluation of the research quality 
In order to improve the validity of research it should be guided and evaluated by explicit quality criteria 
(Sarker 2013). The following Table 1 highlights how our research fulfills the ADR DPs (Sein et al. 2011).  
ADR DPs and the respective 
ADR stage in brackets. 
Quality criteria: the actualization of ADR DPs in this research 
DP1. Practice-inspired research 
(Problem Formulation) 
Research was started due to the need for better organizational and 
IT support for competence management in Siili Solutions PLC. 
DP2. A theory-ingrained artifact 
(Problem Formulation) 
The design and development of the artifacts were informed by 
scientific theories, as described in the section on reflection and 
learning. 
DP3. Reciprocal shaping      
(BIE) 
The organizational and IT artifacts were analyzed and designed 
together. New releases were deployed to the whole organization. 
DP4. Mutually influential roles 
(BIE) 
The ADR team consisted of researchers and practitioners. The lead 
designer was a PhD candidate working in Siili Solutions PLC. 
DP5. Authentic & concurrent 
evaluation (BIE) 
Decisions regarding the design of the organizational and IT artifacts 
were done continuously as a part of usage and evaluation in real 
business context in Siili Solutions PLC. 
DP6. Guided emergence 
(Reflection and Learning) 
The ADR team guided the emergence of the artifacts (the competence 
management system and organization) by utilizing concurrent 
evaluation (DP5). These artifacts reflect the intentional design (DP2) 
as well as evolutionary shaping by organizational use (DP3 & DP4). 
DP7. Generalized outcomes 
(Formalization of Learning) 
The research resulted in the generalized problem and solution, as well 
as revised CMS DPs, as described in the next section of the paper. 
Table 1: The ADR DPs (Sein et al. 2011) used for the evaluation of the research quality.  
In this section we reflected on how the learning progressed while designing, implementing, and evaluating 
the competence management organization and technology, utilizing the initial CMS DPs (Lindgren et al. 
2004). Based on the learning in this real business end-user context, we revised the CMS DPs, as we 
elaborate in the following section on the formalization of the learning.  
The Formalization of Learning  
In this section we describe how we conducted the last ADR stage (formalization of learning), following the 
respective DP. (DP7) Generalized outcomes: “Generalization is challenging because of the highly situated 
nature of ADR outcomes that include organizational change along with the implementation of an IT 
artifact. This ensemble represents a solution that addresses a problem. Both can be generalized. This 
move from the specific-and-unique to generic-and-abstract is a critical component of ADR.” (Sein et al. 
2011). 
In line with Gregor’s (2006) theories for design and action, Sein et al. (2011) suggest the following three 
levels for the conceptual move towards the development of general solutions concepts in the formalization 
of learning stage of ADR: (1) generalization of the problem instance, (2) generalization of the solution 
instance, and (3) the derivation of DPs from the design research outcomes. In line with these suggestions, 
our ADR program resulted in proposing three improvements (Figure 5) to the previously published CMS 
DPs (Lindgren et al. 2004), which aim at guiding the development of CMSs as the generalized solution 
instance.  
In the following we first introduce our proposal for the improved CMS DPs (Figure 5) and then elaborate 
the chain of evidence regarding how we proceeded from the practical problem solving in the case 
organization to the generalized learning presented in this paper. 
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CMS DPs 
 
COMPETENCE 
TYPOLOGY 
SERVICE VISION:  
HEDGEHOG CONCEPT 
DP1: Information as an asset   
(revised in this paper) 
 
 
DP2: User-controlled transparency  competence-in-stock 
DP3: Real-time capture with a 
feedback loop 
competence-in-use 
DP4: Multi-perspective interest-
integration 
competence-in-vision 
DP5: Alignment with customer 
demand (introduced in this paper) 
 
Figure 5: The CMS DPs, competence typology, and service vision in Siili Solutions PLC. 
Original DPs and competence typology by Lindgren et al. (2004). 
First, we propose that the CMS DP flexible reporting should be renamed information as an asset and 
moved from the last position to the first. This is the only principle Lindgren et al. (2004) did not revise 
during their study and, therefore, in our opinion it did not receive the attention it deserves. We see that 
instead of focusing on “supporting ad hoc analyses” the principle provides the foundation for the whole 
CMS and all the other principles. This is based on the work of Wang (1998) and Tallon (2013). 
Competence is the “sales item” of a consulting company and it needs to be articulated as an information 
asset in order to monetize its value. Moreover, we strongly believe that all modern knowledge-intensive 
organizations would benefit from the systematic management of a competence asset. 
Second, our research findings support the usefulness of the CMS DPs DP2, DP3, and DP4, which reflect a 
competence typology (Lindgren et al. 2004), as the case company gained significant business benefits 
from the guided emergence of organizational and technological artifacts utilizing the DPs. However, we 
suggest renaming competence-in-the-making as competence-in-vision, based on the original definition 
(Lindgren et al. 2004) that it should reflect an “individual’s interests as an indication of the skills and 
knowledge that they are motivated to develop.” In other words, we see that the original intention was to 
reflect future interests and competence-in-use includes the learning that is already happening (i.e., that is 
“in the making”).  
Third, and most importantly, we introduce the new CMS DP, “alignment with customer demand,” which 
is needed to stress the importance of synching the competence management efforts with the external 
environment. This position is in line with DCF (Teece et al. 1997, 2008), which encourages combining 
internal competences (the resource-based view [e.g., Penrose 1959]) with the external world (the market-
based view [e.g., Porter 1979]). We see that CMS DPs 1 to 4 mainly focus on internal points of view and 
CMS DP5 is necessary in order to keep in mind the importance of understanding present and future 
customer demand (Collins 2001) as a source of all activities (e.g., pull-driven development according to 
lean thinking [Ohno 1988, Womack & Jones 2010]), including competence management.  
Critical evaluation of CMS DPs 
The success of CMS DPs is evident based on Siili Solutions PLC employee statements—two examples of 
which follow: 
The competence management system Siili has designed and implemented for itself improves the 
experts’ current utilization and its predictability. (Siili Solutions PLC’s Seppo Kuula at an 
investor conference, Helsinki, Finland, August 12th, 2016)  
KnoMe is the best [competence management] system I’ve seen and used during my 30-year-long 
IT-career. (senior consultant at a confirmatory workshop in April 2016) 
The success is also evident in the KnoMe usage statistics and employee satisfaction (see Table 2). In fact, 
over half of the employees have been using the system since the release of v.5.0, which is exceptional 
because according to Lindgren (2004) usually only HR and few managers use CMSs. In addition, after 
Tribal Network v.3.0 was released monthly employee NPS results have risen from the already good level 
of 30–40 to the almost excellent level of 40–50 (Reichheld 2003).  
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Month (2016) Jan Feb Mar Apr May Jun 
Unique KnoMe users 122 180 239  227 212 210 
The % of employees using KnoMe 31% 46% 58% 55% 50% 50% 
Employee NPS 47 40 49 41 47 48 
Table 2: The unique users of KnoMe (February is extrapolated due to missing daily data) 
and the employee NPS. 
In the following we critically analyze the CMS DPs based on the learning from Siili Solutions PLC and 
reflect this against earlier research. The first author analyzed the functionality of the technology in more 
detail in another paper (Niemi 2016). 
CMS DP1: Information as an asset. Companies should treat competence information as a key 
strategic asset in order to achieve competitive advantage. Like any other asset, information needs good 
corporate governance and related quality controls across the entire information life cycle. Competence 
data is an asset for both employees and the company. By formally establishing a competence asset, this 
principle creates the foundation for strategic competence management. 
(Original definition: The CMS should support ad hoc analyses of the organization's competencies, both 
with regard to different units of analysis [e.g., individual or group] and time frames [e.g., from–to 
dates]. This principle addresses the rigidity in the CMS’s reporting functionality. By providing 
managers with flexible reporting, the CMS supports strategic competence management by influencing 
competence-in-the-making.) 
The importance of information assets has been identified in previous research (Borek et al. 2013, 
Davenport 2007). Information-driven decision-making seems to lead to higher productivity and 
improvements in performance (Brynjolfsson 2011). Like any other asset, information needs good 
corporate governance and related quality controls across the entire information life cycle. Information 
governance is a relatively new research area (Niemi & Laine 2016b) originating from the 1980s and 1990s. 
It was researched in the strategic planning of information resources (Goodhue et al. 1988, 1992, Levitin & 
Redman 1998) and in looking at information as a product (Wang et al. 1998). It combines the best 
practices from many fields such as strategic management, business process management, risk 
management, and IT governance (e.g., Tallon et al. 2013, Otto 2011, Borek et al. 2013, Khatri & Brown 
2010, Weber et al. 2009).  
In our ADR we learned that the competence data in strategic development should be seen as a useful asset 
for both employees and the company, which provides further evidence for earlier research (Goodhue et al. 
1988, Levitin & Redman 1998, Wang et al. 1998). Especially in a consulting organization, competence is 
the main sales item of the company and needs to be made explicit by using data in order to enable sales. 
Moreover, it seems to be useful to pool consultants with similar competences to facilitate the 
improvement of competences and the related competence data asset that benefits all stakeholders 
indirectly. 
We also realized that the quality of the information asset could be improved by both making the CMS 
technology the single source of people and competence data and by making it manage the whole data life 
cycle across all processes (such as recruitment, operations, and departure). However, technology alone 
cannot control data quality, as we witnessed in the early releases of the competence management 
organization and technology. In fact, it is essential for the executive management to set up information 
governance practices including processes, organization, and accountability. This aligns with the previous 
information governance research that emphasized the business-driven goal setting, information 
ownership, and management roles across the data life cycle (Wang et al. 1998, Tallon et al. 2003). The 
benefit of high-quality information assets can be realized by using advanced text analytics and data 
visualization techniques to communicate their value to all stakeholders. 
CMS DP2: User-controlled transparency. The CMS should make competence-in-stock visible 
and accessible to the entire organization. This principle responds to the problem of the CMS limiting the 
opportunities of knowledge sharing by restricting access to competence data. 
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In Siili Solutions PLC transparency was one of the original company values, meaning that the intention 
was to communicate all operations as openly as possible while respecting wishes for individual privacy 
and other restrictions, such as laws and stock exchange regulations. This created a suitable foundation for 
a user-controlled culture with strong autonomy wherein the employees themselves are responsible for the 
development of their competence. However, we also learned that the employees should not be neglected 
and they need the support of the competence network, creating the frame for transparency. 
In our opinion one of the best ways to promote transparency is to make it a default setting in the system 
so that everyone can see all the data on everyone. However, it is important to make sure that the user 
controls all the data about himself or herself and is able to choose what and how much to input. At the 
same time, it is also necessary to create functionality in order to enable different stakeholders to mark 
pieces of data confidential depending on personal, legal, or other reasons. As a result, the confidential 
data would be available for aggregated reports but it could not be traced to individual users, which should 
encourage inputting the information instead of completely hiding it. At the furthest end of transparency, 
the data could be shared between different organizations by using open APIs across the entire business 
ecosystem. 
CMS DP3: Real-time capture with a feedback loop. The CMS should track competence-in-use 
in real time. This principle addresses the problem of inaccurate competence data, which is caused by a 
CMS design that focuses on past competence. The principle promises to generate data about competence 
as it emerges through knowledge work in action. 
In our experience this principle should include creativity, learning new competences, timeliness, on-
premise collaboration, and practices for immediate feedback. These can be facilitated by a competence-
based organizational structure, the utilization of modern communications channels, and also by creating 
possibilities for physical encounters, which are very important if employees spend a lot of time apart from 
each other in different locations. As for the feedback, it is essential to establish formal and informal 
mechanisms such as thorough annual employee surveys and monthly NPS indicators (for customers and 
employees) (Reichheld 2003) as well as face-to-face feedback from people with similar competences. 
In order to create a culture for real-time data creation and utilization, we recommend (1) creating a 
person’s master record and the related competence data during the recruitment process, (2) creating 
customer, project, and competence data in real-time when new assignments start, (3) encouraging the 
employees to continuously edit their data, (4) making sure that the data in the CMS is used for many 
purposes (e.g., sales and recruitment) in order to create a culture of continuous monitoring and feedback 
should different stakeholders see gaps or errors in the data. 
CMS DP4: Multi-perspective interest-integration. The CMS should accommodate a definition of 
competence that includes individual knowledge workers’ interests in addition to their existing 
competence. This principle facilitates competence-in-vision by accommodating individuals’ interests 
as an indication of the skills and knowledge that they are motivated to develop. 
According to our learning, company culture should be the starting point that makes it possible to integrate 
the many different interests of various stakeholders in regard to a common company identity, thereby 
ensuring long-term prosperity. However, there can be many inhibitors to company culture, such as when 
consultants mainly work at customer premises, maximizing invoiced revenue at the expense of contact 
with their colleagues. This was especially true at Siili Solutions PLC that had a provision-based salary 
model that rewarded the tribal leads for performance that was sub-optimal on a company level. In order 
to create a culture of continuous learning with aligned goals, we think everything should already start at 
an individual level during induction and the choice of the competence tribe, which form the competence 
areas that are linked to the company-level offering and strategy. The culture can also be nurtured by 
creating many possibilities for information sharing; in-depth sessions for the tribal members of each 
competence area and more general, open sessions for all interested stakeholders. 
In Siili Solutions PLC the competence management service vision is visible on the front page of the 
KnoMe system, reminding every user and developer of the noble goals. On a more concrete level, the users 
can rate competences themselves on two scales, skill and interest (e.g., “I’d love to learn more”), in order 
to store and visualize the interests of everyone. As a result, the sales management are expected to respect 
the interests of the consultant to focus on long-term prosperity instead of short-term revenue. There are 
also many ideas for future development: (1) the aggregation of the information on a personal business 
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model canvases should enable the visualization of interests by competence area and on a company-wide 
level, (2) project data, including the allocation information of a personal employee’s profile, is a shared 
data entity that can be edited and enriched by any project member, and (3) monthly NPS (measuring 
employee satisfaction) should act as a new proxy for interests and passion. 
CMS DP5: Alignment with customer demand. The CMS should help the company to align how its 
economics work best (meeting customer demand) with what it can be best at in the world (competence) 
and what most interests its employees (passion). This principle encourages combining understanding of 
external opportunities with internal competencies in order to influence competence-in-vision. 
The foundation of Siili Solutions PLC was inspired by the hedgehog concept (Collins 2001) and CMS DP5 
emerged from the company focus on the intersection of passion, competence, and customer needs. In the 
ADR we learned that is essential to visualize customer demand for all employees in order to focus on pull-
driven operations and facilitate lean thinking (Womack & Jones 2010). The open communication of 
freshly closed sales and delivered customer solutions are expected to provide individuals with the 
possibility to make informed choices regarding personal competence development. Additionally, this is 
expected to help them to align their personal interests with company-level strategic goals by visualizing 
the value proposition on a personal business model canvas (Clark et al. 2012). The intention should be to 
increase the value of the competence of the individual persons and not some specific skill in technology or 
methodology. Moreover, recruitment should also be driven by customer demand and utilize the 
competence organization to assess knowledge, skills, and attitudes. Finally, one of the most important 
aspects is to exploit the knowledge of the people working with customers by sharing their experiences 
with a wider audience via the competence management organization. 
Even though Siili Solutions PLC is a listed-stock public company, in the KnoMe solution almost all of the 
customer and project data is shown to all employees (though euros are only visible to management). In 
the future the ADR team would like to extend this transparency to the CRM system in order to create even 
more understanding about customer demand regarding open sales opportunities. Another idea is to 
improve the visualization of the current demand by enriching customer and project data with weights 
based on sales revenue or profitability. Finally, it should be possible to visualize customer satisfaction or 
the utility of projects: For example, it should be possible to visualize the top 10 projects that have high 
NPS and utility value. From a competence management point of view, it is more beneficial to maximize 
customer value rather than Siili Solutions PLC’s sales revenue. 
Conclusion 
The service sector is the biggest employer and source of growth in the world, so the importance of 
knowledge-based occupations continues to increase. In order to sustain competitive advantage, KIPOs 
need to invest in CMSs. At the same time, there is only a limited amount of existing scientific literature on 
designing and utilizing CMSs in practice. 
In this paper we analyzed a strategic competence management initiative in a KIPO operating in the 
technology-consulting field. The analyses are based on an ADR that studied the creation of competence 
management as a dynamic capability and the enabling CMS in the case organization from 2013 to 2016. 
During the research period, Siili Solutions PLC implemented organizational changes and developed a new 
IT artifact to transform its job-based HR management into skill-based competence management. 
Previously introduced theoretical concepts—such as competence typology (Lindgren et al. 2004) and the 
hedgehog concept (Collins 2001)—guided the organizational and technological interventions that aimed 
for practical business benefits while maintaining scientific rigor.   
In our ADR we revised the CMS DPs and learned the importance of aligning competence management 
with customer demand and the double-sided value of information assets. In strategic development the 
competence information should be seen as a useful asset for both employees and the company. Like any 
other asset, information needs good corporate governance and related quality controls across the entire 
information life cycle. The usefulness of CMS DPs (Lindgren et al. 2011) was proven in Siili Solutions PLC, 
which gained significant business benefits from the guided emergence of organizational and technological 
artifacts utilizing the DPs. In the ADR we learned that is essential to visualize customer demand for all 
employees in order to facilitate lean thinking. CMS DP5 (alignment with customer demand) is needed to 
stress the importance of synching competence management efforts with the external environment. 
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Theoretical contribution 
Hevner et al. (2004) argue that design science research differs from routine system design by clearly 
identifying the scientific contribution. In this ADR program we participated in the design, 
implementation, and evaluation of a particular organizational instantiation and a management system 
instantiation that both address important, previously unsolved problems. 
Kasanen et al. (1993) introduced the concept of market-based validation for constructive research. The 
research described in this paper fulfills their criteria of a “weak market test,” meaning that the 
management of a single company has applied this construction and appreciates the usefulness of the CMS 
DPs. In addition, the case company has profitably increased its sales revenue and employee headcount, as 
well as its stock market value, during the research period, which also indicates that the strategic R&D 
initiative has been successful.    
The articulation of the class of problems, the class of solutions, and the revision of the CMS DPs directly 
satisfied ADR’s generalization principle. The DPs define the design research contribution and represent 
design knowledge emerging from the application of ADR. Ensemble-specific knowledge and user utility 
are also important contributions from an ADR project. In the CMS case, Siili Solutions PLC’s new CMS—
including Tribal Network and KnoMe with new features—was such a contribution.  
Our research utilized CMS DPs (Lindgren et al. 2004) as a foundation and we built on top of this existing 
design science work, utilizing the ADR method in a real business context during a period of over three 
years. In addition, we were able to provide more evidence that competence typology (Lindgren et al. 
2004) is a suitable concept for describing and guiding the development of competence management in 
KIPOs operating in the high-technology field. Competence-in-stock, competence-in-use, and competence-
in-vision were useful classifications for the case organization in the design phase of the CMS and could, 
therefore, be beneficial for other companies in similar endeavors. 
In addition, the research resulted in new insights for competence management as a strategic capability. 
Our findings indicate that aiming for the intersection of customer demand, employee interest, and 
existing competences (according to the hedgehog concept [Collins 2001]) functions well but could be 
modified in high-velocity environments. The case company’s experiences suggest that strategic 
competence management should aim towards customer demand and employee interests rather than 
focusing on current strengths. 
Practical contribution 
This is practice-inspired research resulted in a theory-ingrained artifact (Sein et al. 2011). The case 
organization needed to construct a CMS, including the respective organization and technology. During the 
R&D initiative Siili Solutions PLC deployed three organizational changes and five major IT releases, all 
contributing to its business practice.  
Furthermore, this study provides more insight and evidence regarding the CMS DPs (Lindgren et al. 
2004). In fact, the experience in the case organization indicates that companies should pay more attention 
to customer demand, information assets, privacy, feedback, and multiple-interest perspectives.  
In conclusion, our research provides new evidence regarding how ADR can lead to significant business 
benefits by integrating theory and practice in a real business context. 
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